Reduced levels of cardiac cAMP-dependent protein kinase in spontaneously hypertensive rat.
Cardiac cAMP-dependent protein kinases were compared between the spontaneously hypertensive rat and the age-matched normotensive Wistar-Kyoto rat by DEAE-cellulose chromatography, photoaffinity labeling with 8-N3[32P]cAMP, and Western blots using the antiregulatory and 125I-anticatalytic subunit antibodies. DEAE-cellulose chromatography revealed that the ratio of type I to type II cAMP-dependent protein kinase was 3:1 in the cytoplasmic soluble proteins from the heart of normotensive rat. In contrast, the ratio of type I to type II was 1:1 in the heart of hypertensive rat. Type I protein kinase was reduced by 3-fold in hypertensive rat compared to normotensive rat. The levels of type II protein kinase were similar in both normotensive and hypertensive rats. The ratio of regulatory subunits of type I (RI) to type II (RII) cAMP-dependent protein kinase was 2.5 in the soluble proteins from the heart of normotensive rat compared to a ratio of 0.62 for hypertensive rat. RI was reduced by 4-fold in hypertensive rat compared to normotensive rat. The decrease in RI from hypertensive rat was also demonstrated by photoaffinity labeling with 8-N3[32P] cAMP. Western blot analysis of the catalytic subunit revealed a 2-fold decrease in catalytic subunit (C) in the soluble proteins from the hypertensive rat compared to normotensive rat. These results show that the reduced level of activity of cardiac type I protein kinase in hypertensive rat was the result of a decrease in both the RI and C subunits, thus reducing the number of type I cAMP-dependent protein kinase holoenzyme molecules. Comparison of type I protein kinase from "prehypertensive" and "hypertensive" stages of hypertensive rat indicated that the type I protein kinase was reduced by 3-fold before an increase in the blood pressure was detectable. Cardiac type I protein kinase is predominantly associated with the cytoplasmic proteins in both the normotensive and hypertensive rats. The levels of RI, RII, and C associated with the membrane-solubilized proteins were not affected in the hypertensive rat. The levels of RII were similar in the brain tissue of normotensive and hypertensive rats, suggesting that the decrease in type I protein kinase is specific in hypertensive rat. In conclusion, a decrease in cardiac type I cAMP-dependent protein kinase may affect the degree of phosphorylation of cardiac regulatory proteins, thus impairing normal cardiac physiology in hypertensive rat.